The ubiquitous application of mobile web technology is having a significant impact on education and is changing the way of learning and teaching. With this evolving technological change, new ways of exploring information behaviour and user experience with mobile devices are needed.
INTRODUCTION AND MOTIVATION
Technology advancement always has a great impact on the way of teaching and learning, bringing revolutionary changes to education world [18] . Mobile web technology, from its advent, brought new possibilities in the way of accessing, seeking, using and sharing information and this also brought changes to the way library promoting their resources and services. The concept "mobile library service" was raised up with the mobile web technology development, meaning the online library service that can be accessed via mobile devices [21] . Previous research around the topic of mobile library service focused on assessing users' acceptance on using mobile devices to work by adopting theoretical frameworks like Technology Acceptance Model (e.g: [2] ) or on the implementation and construction of certain mobile service (e.g: [9, 14] ). While it has been indicated that the way people use their mobile devices is Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). shifting from merely communicating to exploring, reading, sharing and learning, as well as producing digital contents [8] . In the mobile environment, the user's context is dynamic. There are constant changes in the characteristics of users at different times, different locations, facing different tasks with a specific demand. The changing information behaviour with mobile technology and their user experience should be looked into in order to understand the users in the mobile age. Therefore, this research is aiming to fill the gap to look into how users' information behaviour changes with the mobile devices, what is their experience on such technological shift in the library context and what are their expectations on the future mobile library service development.
In the library context, UX is not a new area of study. Most of the library UX study focus on improving the effectiveness of library website interface and task design to meet users' search goals and perform a better task on the library websites [5] . When Don Norman, the pioneer of UX research, published his work 'Living with Complexity' in 2011, a complexity nature of design and user experience was uncovered [20] . UX in the library is more than just the usability of web-based services, but should be a comprehensive and systemic concept in all aspects of library service design. Therefore, rather than only focusing on the library system, some of the libraries started to adopt ethnographic techniques to learn about their users. Many of the early works on using ethnographic concepts in learning UX in the library context were from libraries in USA and Canada and their pioneer works led to more user-centered research in libraries that look beyond the system, and focus more on people [19] . In UK, ethnographic methods started gaining popularity in the late 2000s. In 2009, for example, the library of the University of Loughborough in UK conducted an observational study to explore students' activities took place in library learning space [7] .
It gives inspiration to this research to adopt an ethnographic technique, cognitive mapping, to investigate UX and look beyond the system, trying to explore a new way of understanding human information behavior and UX with technologies.
RESEARCH QUESTIONS
The goal of this research is to investigate information behaviours and user experiences in the context of mobile library services, in order to learn about library users in the mobile age and to better understand their changing habits triggered by technological shifts. The research engages libraries with a deeper understanding around explicit goals to update their mobile services. Therefore, the research questions are as follows: RQ1: What information behaviours and user experiences do individual evidence when using library service on their mobile devices?
RQ2: What do students do now and what would they like to be able to do in the future as technologies and possibilities evolve with mobile library service?
RQ3: How can the library improve its service with mobile technologies to better support students' mobile learning behavior?
METHODOLOGIES
This research adopts an interpretivist framework. The research explores subjective experience, seeking to understand the meanings of and reasons behind user behaviours. Qualitative data is the main resource of the research, aiming to discover the inner experience of people [10] . Meeting the research aim, a triangulation of methods, including log analysis, cognitive mapping and semi-structured interview is employed, which gives validation to the research outcomes [13] .
Cognitive Mapping
Cognitive mapping is a method derived from geography and psychology research and it is used to get a visual representation of the way users utilise or think about a particular resource or place [17] . The term "map" here does not refer to the 'pictorial graphic model', but means the process of forming the cognition of the outsider environment and the representation of such cognition Downs and Stea [11, p.313 ].
In the library context, cognitive mapping is known as one of the ways to get rich data in a short time. From the year 2000, this method started to be used in the context of academic libraries in studying the users' behaviour in the way they interact with the resources and services provided by physical or digital library [3, 12] . One of its successful applications is from the ERIAL Project (Ethnographic Research in Illinois Academic Libraries), where 137 students from five ERIAL campuses engaged in the study and drew their impressions of the library.
To conduct cognitive mapping, participants are asked to draw their opinions on a piece of paper using three different color pens in six minutes given in total. They are required to change the color of the pen in every two minutes to show the sequence and relative importance of their mind map stages.
A follow-up interview is often used as a complementary method with cognitive mapping to allow participants to explain their drawings and discuss the topic in detail. Through labelling the elements appeared on the drawing and discovering the reason behind the scene, researchers will get in-depth and sometimes unexpected answers and perspectives from participants [22] .
Procedure
This research was conducted in three stages. In the first stage of research, a pilot study was carried out on a small scale of sample in order to test the research methods and give inspirations to the next stages design of research, especially the design of the cognitive mapping session and the interview questions. In addition, the pilot study gave clues on the sample choice in the formal stage of research.
In the second stage of research, log analysis will be used to analyse the backend data from library regarding users' current behavioural data on mobile devices. This part of data will give an overview of the current information behaviour statistics (e.g: user actions, devices usage, popular searches, sessions, etc.).
The third stage of research will be to conduct cognitive mapping and semi-structured interviews. This part of research is mainly to find out the UX aspect on mobile library service, aiming to find out the reasons behind their information behaviour, the way how mobile service changed their behaviour and experience and their expectations of its future development.
PROGRESS
Through the first year of research, a comprehensive review on the literature around information behavior and UX was achieved. The first stage of this study, the pilot study, was carried out and initial data was obtained and analysed.
In the pilot study, a small sample of six students studying in University College London from different cultural and academic backgrounds were recruited. Each session combined with a cognitive mapping and an interview lasting around 30 minutes in a study room with one student and the researcher.
Six cognitive maps were gathered and by analyzing the elements appeared on maps, 67 unique elements were identified. These elements were then grouped by themes into five categories. Through analyzing interview transcriptions by content analysis, 180 quotes were coded and then categorized into seven categories.
The comparison between the number of elements/quotes in the categories of cognitive maps and interviews is shown in Table 1 . During cognitive map drawing, students were given three different color pens to show their sequence of thinking and drawing.
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Frequency/Position (F/P) index was created according to the frequency of the element and the position it appeared in the drawing (first, second or third). The index calculated in this way (frequency divided by the mean position of an element) can indicate the relative importance of each element [3] . The elements with the F/P index higher than 1 are shown in Table 2 . Previous findings in psychology research showed that people's brains store information in a hieratical structure [6] . Therefore, by revealing the sequence and the times of drawing a specific element, people's cognitive processes can be traced. As is shown in the table above, the library catalogue and different forms of library resources were the ones that were relatively important when they were thinking of the conception "mobile library service".
Students engaged in the pilot study showed certain mobile information behaviour, and they made use of their mobile device as one of the important information source regarding their study needs. The frequently used library resources include the library catalogue, different types of electronic resources, databases and several library online services, such as "book status track" (a function that can check the availability, borrowing status and the location of the books). They also made use of the functions from their mobile devices to support their study (e.g: dictionary apps and notes taker apps).
The contexts and needs of using mobile devices to support learning process are diverse, which is mostly caused by their learning habits. Some students prefer to read articles on the train; some tend to write essays on their mobile phone while taking the bus. This explains the concept of "contextualization of learning" by using mobile devices that gives learners mobility to learn regardless of context and platform [16, p.2] . It also suggests that combining functions on the mobile phones and providing mobile access to library resources are necessary to meet users' information behaviour under different contexts and improve digital learning environment.
Another finding from the pilot study is about their expectations on the future library service development with mobile technologies, which encompass four aspects-functions, customisation and personalisation, design and data protection concerns. First of all, they pointed out the functions they wish to use specifically with mobile device, for example, library room booking, reliable checking of availability of library study spaces and the library catalogue. Secondly, they also conveyed a strong desire in having a personalized system which could give them unique recommendations for resources and updates, like reading lists and book recommendations. Thirdly, the design aspect of the mobile library service was mentioned as well with a focus on improving the usability of such service on mobile devices (e.g: visual representation). Finally, students engaged expressed their concerns on the data protection and ethical issues of using the library system on mobile devices. They hope to enjoy the convenience afforded by such technology, with their personal information being protected at the same time. This finding reveals the factors that may influence the user experience on mobile library service. As is illustrated by Beauregard and Corriveau in their conceptual framework of UX, the interaction between user and product is an iterative process, in which users' perception and intention of one product are influenced by their previous knowledge, concerns, skills and personalities [4] . The four aspects of the expectation found in the pilot study is in line with the influential factors in the UX framework.
From the pilot study, the cultural factors influencing information behaviour and UX with international Chinese students were explored. Two Chinese students engaged in the study expressed their cross-cultural perspectives as international students from a Confucian culture background. From their drawings and interviews, they both put emphasis on the friendly and straightforward design of the mobile library service (as one of them drew the desired interface of a mobile library, see section of his drawing in Figure 1 ). Avoiding jargon, they stressed the importance of a straightforward expression of the interface and techniques to improve accessibility. Hughes has found that rather than the linguistic factors, it is the cultural background and past learning experience that have more impact on international students' wider educational experience [15] . Thus, exploring the cultural influential factors on international students and improving the university services based on that is essential for the globalization strategy. This pilot study identifies the sample choice for the formal data collection, which will be focused on international Chinese students.
Through the pilot study, an initial view of the current UX on mobile library service was obtained. The research method, cognitive mapping, combined with semi-structured interview, was found to be a good way of helping participants deliberate on the research topic and of gathering abundant visual data in a relatively short time. 
FUTURE PLAN
The pilot study, as the first stage of research, tested the reliability and feasibility of the research methods and process design. The sample size and the specific user group for the formal data collection has been determined. A regional focus on international Chinese students studying in UK will be investigated. The rationale for this selection of sample is, on the one hand, two Chinese students engaged in the pilot study shared their UX with mobile technology from a specific cross-cultural viewpoint and this way of looking into UX has been overlooked; on the other hand, international Chinese student constitutes a considerable large number among the international students studying in UK [1] , therefore learning their information behaviour and improving their experience studying abroad is of great value.
The next step of research is to analyse the backend data from the library of University College London. This part of data includes twelve months log data (October, 2017-October, 2018) from all students and it will show the behavioural characteristic of library users by the details of their user actions (what they did in the system), device usage (what devices and browsers used), facet usage, popular searches, sessions information (what country, where session took place) and other related information. Log analysis will be used to analyse this part of data. The finding on this stage will answer the RQ1 and guide the design of cognitive mapping and interview questions.
After finding out users' current behaviour, the last step is to explore the reasons behind this, and answer RQ2 and RQ3. This will be achieved by conducting cognitive mapping and interview sessions. Ultimately, a holistic view of users' information behaviour and UX on mobile library service with a specific cross-cultural perspective will be gained.
